Rapid purification and analysis of alpha-synuclein proteins: C-terminal truncation promotes the conversion of alpha-synuclein into a protease-sensitive form in Escherichia coli.
Parkinson's disease (PD) is the most common neurodegenerative movement disorder and is characterized by the loss of dopaminergic neurons and the formation of eosinophilic intracytoplasmic inclusion bodies known as Lewy bodies. Although alpha-synuclein is known to be a pivotal factor implicated in the pathogenesis of PD, its function remains to be elucidated. We used the pGEX expression system to develop a simple and rapid method for purifying alpha-synuclein proteins in suitable forms for biochemical studies of their functions. The wild-type alpha-synuclein protein was overexpressed in Escherichia coli and purified to approx. 80% purity with relatively high yields. We also used this expression system to investigate the expression pattern of the various domains of alpha-synuclein. With the exception of the alpha-synuclein protein that was truncated at amino acid residue 95, all domain constructs of alpha-synuclein were purified at similar levels with relatively high yields. Unexpectedly, removal of amino acid residues 96-140 in the C-terminal acidic region of alpha-synuclein promotes its conversion to a protease-sensitive form during expression and purification in E. coli. Our study suggests a method for generating useful reagents to investigate the molecular mechanism by which alpha-synuclein regulates the pathogenesis of PD.